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(57) Abstract; A process for producing matsutake mushroom mycelium involving the step of culturing matsutake mushroom 
^ mycelium on a small scale in a liquid medium und» agitation without aerating or aerating at a low rate of less than 0.05 wm. 

According to tfiis method, matsutake mushroom mycelium can be produced in a laige amount without damaging its physiological 
1^ activity. 
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3 0 4^<SlfflLT#b;txtc^*>^V®^. T*:/^'^® (11-1) -T*:/^>r® 
(VIII-1) t^MLfzo 

mwmmizi>jLT<r>mm^mm Ltzo 

mmms^ tmmz-^. yl.ltmms-^ i^mncDm-^) ic<fei>T. etjc-x 
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m^m 4 s mi^m 7 - 1 ~ 7 - 4 . njs^j s - 2 . s - 3 . mt^m 9 - 1 - 9 - 
mttzmLfzo 

mmm 2 ~ e . mmm 7 - 1 ^ mmm 9 - 1 . njfe^j 10-1-10-3. xi* 
^mmts ^^x^m^itixi^^s zLm^ny^^^s 3 0L#i?A'— :77— ^ 

. X/"?-V^-^fii3 O L^vA'--:7T-^>^— s 2 00L#tg«1is 7 

^ii3s^M<!: Lr . iij£i5ij 4 . mmm 7 - 1 . nas^j 9 - 1 . 5i.itmmm 1 1 - 

HcfclAT. 2 00 L^JtS=fi^ffll^r. t&i&^iSlgi-rSIS^fC. 25^(D3jiya>3!fl^ 
^t>1i•a)L^■rtt7!)^^lBS■r'Sie^^a)fe§ii^l-(*> AM»^. BM»S. XliCM 

AMSm : (1) /^H'i^3i^>:^>4. 9 kg. (2) >f;H3— X 1 4 O g. 
( 3 ) SfeiltS^^X^X 2 8 O g . (4) y>^-7K^*'J':7A2 8 0g. (5)^S5 
^V'if^^v/':?^ • 77KfDi^4 2 g. (6) ^'fb*;Uv't7A • 27KfO!|^0. 8 4g. 
( 7 ) • 7 7Kfili|^ O . 5 6g. (8) J^<bT>:«r> • 4 7Kfa!|^0. 7 0g. 

(9) ?gS^$H • 57Kfa!|^30. 14g. (1 O) Jtg-lbfi*- 67KfQJ|^1 . 1 2 g , St/ 
(11) ^T5>JSmigO. 1 4 go 
Bm&m -. AMSmts (3) Ifcii^SXdF^S 2 O ga)^M'^i:oTL^§o fife 

[ (1) . (2) . atfj (4) ~ (1 1) ] itn^jSLXs^mm.t=^\zAm^ntm 
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Co 

cM»M : Am^MJSLZSBm^nt. (4) ~ d d (op^^t^mmt^^ct!. 

i\S„ ^^B'f:y:f:yt<fJ\^^-:^<D^mm\tmmm^ i-3Ic|b 

mom^^mctzo 

<fj\,zi-7. 30 s yLRXS^mmM:^^^^ 3g/Li:35:^J:3 (C7Kji7KlcJ§jS L 

t^n^^mmLtzo mm^(Dmm0mmmt. o. 4MPar*feofco ccDi&iiii^s 

^*J§§|■^?$ift«#Lrl^fcV*:/^>^m (11-1) ^^^-r-St&Sjifel OmL^^S 
l^flBtfl£:*;fg¥l 3f§> I9!)f§»^<*;:i)t0. 3 8g/L„ 

mmmz -.mmmmiz^^-^^y^^m (iv-d <pMit:^^ 

J^i;eS^-7^:t-v't7A ■ 77KfQ!|^0. 3 g/Lt<C'§)cJ:3l^7K5i7K(::j#iSL. 

a>8 7 0mL(D^ife(C, USS^JiJ 1 (0<fe ^ Ic LTiiit Lfc, T^V^^® (1 1 1-1) Ifc 
Jg®^<*^^S5 g/L<DJ§^jg1 3 OmL$7t^^i?x:^— h«BS^lcmaL. P 

2 3±2°ca>^i«t^TT'2 0BrBmMt$#L. (IV- 1) ^m^^i^-^^ 

fi5g/L (^(Drt, :7T'f/<~5K®^<*4. 8g/L) ^^WT 

ma^ft£:^<&2^7. ^nm^wmmo. 6 5g/L„ 
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7KfPJfelO. 1 2 g. ?5S^ffir^ • 77KfPi|^0. 0 8 gs mit-7>iS> • 47KfP!|aO. 

1 gs • 5 7K?a^^O. 0 2 g. ^4bS* • 6 7K«IJ|^0. 1 8 g , Jtr/5^T 5 > 

m^^o. O 2 g$3 0 LSi^A'— :7T— P*a-^7Kjl7K(w^l®L. MKL. 

1 8 L<Dt$±fe^ill^Lfco J^M^<D±$±fe<D;lMl±l*s O. 0 5MPaT?feof=o 
C(Di$ife(::. l|]!il<5iJ2(D<J:3lcLTMitLf=. -^^^/^^rS (IV- 1 ) 

*^p>li^■r^^^'^j:Llc. 7HKJ§^L. -^V^^m (v-1) 

1 g/L (^<DI*3. 7T-r/<— 5|^®j^<*0. 95g/L) (7)^#/1^^M)tLt=o 

<*0. 4 5 g/L) o 

iiifeg)j4 : z o o L^^mmiz^^-^v^^m (vi-d (PMat:^^ 

AMS®^2 O 0 L^i§S*il^-e7K3i7K(Cjt<^Ls MSLT 1 2 O L(7>Jgtfe^iB3 
MLfc, tgtlil<D;lilEEI*s O. OSMPa-efcofco C<Z>^ife(C. mmMSCO^O 
iCLTMitLfr. (V-1) ^jtM^fei* 1 g/L^##f -5JSSjS2 O 

2L/mi n. 2 3 ± 2°C(D^<t^TT? 7 BrslggSPJS^ -^^^/^-b-® (VI -1) $fc 
Jg®^<*#^«3 g/L (^(Z)F«g. :7T-l'/<— JK®^<*2. 7g/L) (Dt&^J^^ 

f*;o. 1 3 g/L) „ 

IfafeP^ : 7m^^l^gjeiCct:i>^-:/^-b-g (VII- 1) (PM^t::^/^ 

jSiiT^^^^^i 4 o k g. X4 k g. tfcJii^Sxdpxs k g. 

7K^* 'J't7A8 k g. lg5^-7-5f4^i/'t7A - 7 7JCS1!|^1. 2 kg. igjb*;U'>'!7A • 
27K3fQ!K!l2 4 g. SS^SIS ■ 77Kfa!K0l 6 g. mt-^^Hly • 47KfPtl2 O g. «5 
mm - 5-7KfDil^04 g. i^it^ - 67Kfl]!fel3 2g. StX^T 5 l/^^^4 g ^ 7 
#J$#^rtr-7Kai7Klc5ijgL. M®L> lgife3. 7 2m^$iigiLyco JS±fe<Z);l^ 
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y^^m (VI- 1) |£}S®^i*#«3 g/L<Dt$#;^, 2^iti^5i'-efc'52 8 O 

2m3/mi n. SJg 2 3 ± Z^CT?. 7 BF^gglaJlSS "T'^/^^M (VII- 1) 
}iM^<*^^M3 g/L (-^-tDrt, :7 7-r/<— =R®^{*2. 6g/L) (Z>Jg^JS* 

}tSB#tl£:*;fS^1 4. 3<§. ISO^M^^^/'iJtO. 2 1 g/L (^(DI*I. :77'r/<- 
!Km^<*0. 1 9 g/L) o 

Ulife^Je : 6 5m^^iSgjilCcfc^T^:/»<ril (VIII- 1) (PMj^^^ 

jgtt-r 1/ 1 5 7 5 kg. -5^;HJ— X 45kg. Ifciii^^Xdpx 135kg. 
'J>^-7K^*U'^A9 O k g. ^5Si^^^^-vOA • 7 7Kfntl1 3. 5 kg. tkit 
ijJUi^'^A • 27K?a!|^2 7 0 g. mm^i&- 7 7KfPiKDl 8 0 g. mit-^l^iS^ • 4 
7Kft|!|$!l2 2 5 g. ^Mi^ - 5:;iKfP!|^!l4 5 g. mtWi ■ 67K^i|^3 6 O g. JtU^f^T 
5>J®^^4 5g$6 5m^^J$§@l?gT?7Kii7Kl^^®L. 3 6m^<Z>J§i& 

^ilHiiL/co l$a^(D;iMJ±li. O. 0 5MPat?fcofco 

CKD^i&lC. ||WJ5<DJ:5lcL-CMitLtc. T^^/^^r* (VII- 1) ISi'JtS^i* 
^«3 g/LCDig^jg. Hi*|^^-efe^4m''^^@L. ii^Sl 2m^/m I 
n. Slt2 3±2''C-e. tg^J8imii<*mSf=ya)^^*Rff^i!i;bO. 01 3kw/m 

^-et§^$ili&L. ^<7)^. a^a)#3i^.^T. ill:. J§^^m^t*:m^fcy<Dit 

#RfT^i!]^^:^^< Lrl^^. 12aeiC0. 1 2 k w/m^'i: L. 1 3 BFel^SP 
i$SLT. ■7^:j^^m (VI 1 1-1) ^mM^W'^^M^ 3. 5 g/L(D^^jiS^M 

ms^*£:^1§^i ofig. «oi«lf*<*^Jto. 3g/L (-etDrt. yT^^<-^m^ 

Wo. 2 6 g/L) „ 

^m7&Wi^miz^^-7^:^^^m (im-d ^^^Lrl^-g>l§sjiSA^liM^#l=l:R 

•7*:/^>r@ (11-1) ^^WLTLN§xe:i-:^S^^®^ife^^tl1 OmL^ffl 
t^^illlli. llj!i£i5iJ2il^l#lc. 2 0BF^iiMJg^Lfco 
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2 o B^<D^mm^ihnmm^W'^mm^^ii>^ztt<v^tj:ii^'Dtzo 
mmmi 

o 0 L^mmmiz^^^u^mizRitLtzi^m : mmm ia> i s o ammm.}^w^ 

±l!l^PMLfr„ ^(Di^ifelz. ^*>'^>r® (V-1) ^■i-^LTlN'Stg«>t2 O L$ 
/m i n . 2 3 ± 2''C<Z)^{'|^T"^. 1 2 BPelgilSPi&S Lfco 

^<i$:0. 1 3 g/L) o 

7-2 : 30 BFB^tlg?^i*:t^# 
IIMjai*J§^<D«Braa>^3 0 BFBli:^-5ifel*> HJS^J 1 i:l^1t(cJ$^Lfct&#?iK 
SIJte^J2. 3>ilxT% IIJfe<5iJ3i:l^^a>i$#^#^fTtV J$^?S^^jtL 
tco C:<7)iSS7S2 O Lffll^§^feli. 2 0 O L^ig^lfC'lliS^J 7 - 1 IC^ Cfctg^ 

^^^f*#^a2 g/Lfl)J§^jg3{)<»t,^lf=o 

giisM7 -3:50 Bf^^m.m^'^m^ 

f^^^J$Sc0^rB^<D^ 5 O Bralir-r Umi^iJI «!:l5l4t(ci$gLfc±$«?«? 
^^l^-C. IIJI6^J2. m^"e. ||»j3<5:PI^CDtg^t^#^tTl^. ^Sj^^iJitL 
fco Ca)l$gjS^2 0 Lffll^-S^tfel*, 20 0L#ig#®T'll»J7-1 lcmi:fcig 
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Lfzo c(D^^;iS2o L$ffl^^^^te^*. 2 o o Lm^mmxmmmi - Mzmctz 

^i*#^fi ^ ^ «> ^ d ^ A^t? # Jte A^ o fr „ 

^WO. 1 3 g/L) „ 
«iM±S^(::cfc'l>-7*:/^>trm (IV- 1) L-CL^'5)J:gS;SA^2 O O L^tgSIf 

mm^M. ig«^fl>T^— $i(±:^<Dsyo 

^4*0. 1 3 g/L) o 
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m^^^Ltco zot^mf^^mi^x. ^iz. zoo i.^t^mmx. mmmy- 1 iz 

mmm 8-3 : 3 a mmm.^m 
mmm^xml^Lfzi^mm^ml^Xs mm^mmm^sBrnt-r^mits mmm 
2tw\w\zLxi^m^^mm.L. -^i^x. mmms tmmo^mmw^ni\ t^m 
^^Mitufco ^(D^mT^^mi^x. MIC. 2ooL^^^^i-e. mmmi-Mz 

3 o Lm-i>^'-y7—^>'^—^mi^tzs mnLtiH^mnmmiz.i^^^^y^^m 
(V- 1 ) ^'^mir%>i^mm^2. o o Lm^mmiz^^^^i^mizRi^Ltz^m 

fz^mmt<oit^o 

it^ma-A :T-:/^>rffi (iv-i) ^mmz^mmzm^Ltzm-^ 
mmmi. afei^-e. mmmzxmjtLtztmi^^mi^x. :^/<-^j^-mm3o 

0 3 s^LX^-ofzo ZOtm^^mi^Xs W.\Z^ 2 00L#±gS^T% ^*S^J7 

- 1 izmcfz^mmi'^^n':>tzo ^mm^w-^mms &y\.(o^mmmi^^fzo 
-^y^^m (IV- 1) ^#^(ct§#jgiciifiL^L>ii^(±. mmmi-'i 
ic^-ri:fcyt?fe'i)o mmmstmmz^ 3 0L#i^-v-:7T-^>^-^fflt^-c. 

JgSjSicjim L^^L^r*i$S Lfc^S;Stf < 1*3? r-r /^-tfer-fe y . 

2 g/L(DJ$«-;g7!)<#P>*Lfco 
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^i*0. 1 3 g/L) o 

mmm9 

glMJ9-1 -.^V^^m (VI-1) ^^^LTL^>g)t^g;^^1 O 
Hm^iJl. ||J£i5iJ3. ;:>iLN-C% IIS£<5iJ4r% T^^/^-^r® (VI-1) $ 

flfe^. BMSH^ 2 0 0 \-^^mmmx'yi(.^mzmm ^mmLx^ so L<omm 

^mmLfzo C<Z>1 3 0L(DJgifelC. T^y^^rM (VI-1) ^^^LTl^-St&SJi^ 
34 2 L/m In. 2 3 ± Z^CO^WTV. 1 2 aFal/^gPiSft Lfco 

M^<*o. 1 9 g/L) o 

iijSfe^gij9-2 : (VI-1) ^■^mLxi^^^m}^^5L^m 

mmm^s mmmz. mmms^ m^-e. mmm^xmj^Ltz. -^y^^m (vi 

ooL^i$^<ir-iiJS^9-iiziii:fcig^igft$fTof=„ ifejg®^{*^^ai o 

^M^J?£:^f§S2 8i&. ^^®^**:iiSO. 107g/L i^OP^. ^T-T/^- 
5|*M^<*0. 0 9 7 g/L) o 

mmm9-3 ■.•^^ydi^m (vi-io ^#^LTL^<5iasj^^2 L^a 
mmm^. mmmz. mmms. ^ki^x. mmm^X'mm.Ltz. -^y^^m (vi 

ooL#J$#4i-e. llll£<5iJ9-iic5^c;y=^^^f^^fTofco IEit®^{*^^S2 

syL(D^mmiimi^>tifzo 

mm^^:fz^m7 om. ^mm^w^mo. 043 g/L (-ecDW. yy-fy^- 

^m^WO. 04g/L) o 
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mmm i o 

mmm i o - 1 : ^my&mi^Lwmmfz ^) omnmrnm^ 0.12 ww^m^ 
m^o. 1 9 g/L) o 

mmm 10-2: i^mmmm-^mmtc u (pjtj^pjfMai ^3 1.09 k w^m^ 

1 0-1 tmmiz.. 1 2HFBlgil§PJ$SLt=o 

mmmm:K^m'i 4<s. ^^m^i*;ajto. 21 g/L c^ort. :7T'r/^-5bc 

g^f^O. 1 9 g/L) o 

UltefftJ 10-3: ^m}^m.i^Li^m^fz y (P^j^mM ^3 2 . e 3 k WXm^ c 

y (omnmwmti ^ 2 . 6 3 k w/m^ic-r ^ft6(*> hjs^j 
1 0-1 tmmiz. 1 2BFB^giifflim^Lfci6^ 1 2B^<z)^$^?aA^^>$fe^sm^^*^ 

^iiiSfilJl 1-1 :51S1±0. OSMPa 

^mm^. mmmz. mmms. ^xi^v. mmm^x*. ^v^^rm (vi-d ^ 

Ite:;^. cMSM. -'<u-r'>3 7'>:^>9. 8 k g^^iK. ;^ 1 4 o g ^2 
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0 0 L^lg^<irtT?7K5i7Kl^?tjSL, MMLr. OSMPaCOlgilbl 3 
OL^mmLfzo Z<D1 3 O LCD^i&fC. -^V^^M (VI -1) ^#^Lrl^'5^ 

@7^^{*0. 1 9 g/L) o 

UlifS^Jl 1 -2 : ;1M1£0. SOMPa 

i/3T^>:^>4. 9 7 k g. 'Jf;Uzi--;?.4. 9 7 k g LT. JSMIE 

O. 50MPaa)t§ife1 3 0L$<^^-r^flil(*. IISS<5>J 1 1 - 1 it 

1 zammmtmLfzo 

j^MB#fi£>ciS¥i 4f&. ^^e^f*}iJto. 2 1 g/L (^<7>rt. :7T-r/<-5yt 

m^WO, 1 9 g/L) o 

^jSfe^Jl 1 -3 : ;ligll0. 9 8 MP a 

/^u-ri^a7*>3^>i 4 o g, 'J7';U3— X9. a k g ^^fflLTs ;aMI±o. 9 

8 M P a a)J$ife 1 3 O L ^f^gJ-T -S^felis HJtg^JlJ 11-1 <bl^#(C^<^ L. 1 2 B 

mmmwlx^m^ 4m. ^mm^wm^o. 21 g/L (^(7>p«5. t^t^t/^-jk 

@^j*0. 1 9 g/L) o 
Hife^J 1 2 

IDSSI^J 12-1: mnWimmtl 1 . 6 k wXm^ 

WWltl^^. 6 kw/m^<fr^;i<!:J*lH(i. IISSi5iJ2<!:l^l^i(cL'C-7»:/^<r® 
(IV- 1) |fejgm*i*3. .2g/L (^(01^. :7T-r/<-tfem^<*2. 2g/L) 

^'^m-r^^mmt:mm{.tzo -^i^v-^v^^m (iv-d (oitaa^sL (njs 
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$fTofci:c:5> 3 o L^i?-v— :7T— P< iCfc^NT^V^-yg (V-1) AnP, 
^m^iiiO. 3 8 g/L) o 

z<z>^*y^>rM (V) $ffli>r. 2 o o L^t&#<iT'±iH^*:/^ 

-yffl (V) ^2 0 LmM-r-scitJii^iiiiwjy - 1 (cmctci$«^ffof=o 

2-2 : ^ji^raai^2. 2kw^m^ 
V^^rm (IV- 1) |fe!)iffl^f*2. 4g/L -PT^ i^—^mfk'i^O. O 

i3g/L) ^^wr^t&^;is^MjiLfco ^i^T*-7»v^^® (iv-1) (Dj^am 

$4L (llllS^J3i:*!]»®^^*:}MSI^^fr-5fc«» fr<5m^f*IIJfi^5iJ3 

^WO. O 1 g/L) -efeofco 
***:0. 0 0 2 6 g/L) » 

J^v.-;?. :ia>-7y^^m (v) ^ffli^Ts 2 o o L^i^^^f-ev^y^^rM 

2c-L^jggii[cj:§T*:/^>r® (VI) (DmnmmwiM^-^ y (vd 

lc-r'5c<i:J5im*ll»j4lclii:fclg«$tTofci:C5. 200 L#^SM3!)^t)l£ 
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^^m (VI- 1) i)mi^Htzo ^xi^v. cc-e^?,tLtcv»:/^>ra cvi-d 

®^{*;BJgo. 7 8 g/L) o 

mmm^. mmmz. hjs^jst't^v^^m (v-d ^^^L-ct^-sj^^j^^ 

-5 z ^ m^i*ll«5<5iJ 4 (c^ c ^ffofctc:?). 200L #^^^i;b^ P>lfeiim 

^<*^^»0. 6 8g/L (^(Dl^g. :7 7'-r/^— JKM^^O. 0 2g/L) (DT^;/ 
(VI- 1) ;5n#e)tLfco ^fel^l?. CC-elit)tLy=-7^:/^>r® (Vl-1) t:m 

i^x-^^y^^m (VI- 1) $2 5 Lj^a-r-s^i:. ^i^^mmm^^ isLt-r^^ 

1*2. 5g/LTffcot=o 
!|^a*tt:;BJtO. 00 3 6g/L) „ 

mmm^ 4 : :fcg^&#lc#g,tLfe•7^:/»>^M^<*:lcte(t^:^5^3■^;u:»^- (n 

K) m^^ii^omm 

(#7k^7 9. 4%W. B. ) 6 k g$#ffl hU— (5 1 Ommx 7 9 0mm) IZ 
3fe^L. -3 5°CT'2 4B#FH^^fii;lJ^Lt=o 'Jffcs Tw. B. J (iMiififi (we 

t base) ^mm-t^o '^mm.^Ltz^y^'7^m^W'&M^f^^ 3 p ac^Mm 

O^'C-efey. Jt3g|£Jg^^T-rS*-e2 4B#FBl^SLfco /:$^S&Jifi&(D^7K^I*2. 
7%W. B. -Qtb^fzo 
mhi(lfzM^nmSix^ . 2 k g$. (e>5;U^^. 5000 r/mi 
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(2) N K3N983^t£a)fPM 

(■7•^X$fflL^f=M^) (Ccfey. r3 0%^Sm{4 (Lytic Units 
3 0%; LU3 0) J . 'T'Ej:*?**. x:? x ^ ^— ^BS 1 O '<i^f= y 3 O %(Dffi^ 

Lfr:^^. O. Sg/B) T?feoyco 
^iBIIJfi^J14 (1) r*PgiL/c:-7\y^>r®^<*:<D/^i^lfeigfp(C(*. N K^fl&jg 

0 5) *,^i6t)*lfco 

;UJ$^Icfcl^T m?ilt. 1 0 0L5|^^a>/^Mt$«^B^ffll^) . 
m$^T<i:t?'5:L^I^^TX^*0. O 5 w m*5i<0^£amlfe^^l^Tt?M^^^J$S$^^l^^ 

^Bjcoisaiz-^^tt^o 
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ii ^ a> IS @ 



1. n^^^-jummizisi^x. }^w^ii^^\zmm.^nti:t>ti:i^^n-Txito. 05 
(1) ■^v^^n^M-^^w^'f^^mth:^^. 

2kW/m^-efci». Xf*2rc|Ba(DMii^)4o 

9. ^*;lS(D;ljgl±^0. 01-0. 8 M P a lZilMLfc^ife^fflL^-i). 1**^1 1 

10. *!J^M*i*(::-^#^n^:7T-f/\*-4fe®j^**J<Z)*0^®^i*aJt}b^O. 05 g 
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